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The Centre for Epidemiological Studies Depression Scale (CES-D) is one of the most popular diagnostic tools used to assess depression symptoms, both in epidemiological studies and other types of research projects. The aim of the presented study was the assessment of the psychometric qualities of the Polish version of the scale.
participants and procedure
The study was conducted on a group of patients suffering from a somatic illness and at risk of developing depression (n = 826) and among healthy individuals from the general population (n = 1160).
results
The results confirmed the factorial structure of the questionnaire. Convergent validity was confirmed by correlations with other measures of affect and resources consistent with the theory.
Background
Depression is the most common mental disorder (Seligman, Walter & Rosenhan, 2003) . According to American data, 9.5% of the population suffers from a depressive disorder (National Institute of Mental Health, 2009) . Experiencing its symptoms is treated as a serious mental health problem affecting various populations. Its high severity is observed among elderly people, adolescents and patients with somatic illnesses. Depression symptoms include: persistent depressed mood, lack of interest and pleasure related to everyday activities, weight change (decrease or increase), insomnia, agitation or psychomotor inhibition, feelings of fatigue or loss of energy, feelings of worthlessness, unwarranted guilt, a decline in thinking ability and concentration and recurrent thoughts about death (Seligman et al., 2003) . Clinical trials conducted on patients suffering from somatic illnesses revealed that this population has significantly elevated risk of developing depressive disorders. It is estimated that this type of disorder affects 14% to 27% of patients suffering from ischaemic heart disease (Shnek, Irvine, Stewart & Abbey, 2001 ). This percentage increases among hospitalized patients, especially in the period before surgery, to as much as 30.9% (Lane et al., 2002) . Significantly higher numbers of patients experiencing depressive symptoms suffer at the same time from diagnosed rheumatoid arthritis. Depending on the method used, it is estimated that from 17% to 62% of patients with this condition complain about depressive symptoms (Katz & Yelin, 1993; Uguz, Akman, Kucuksarac & Tufekci, 2009) .
The results of studies on the consequences of experiencing depressive symptoms among patients with rheumatoid arthritis suggest that individuals characterized by extensive symptoms of depression are more likely to experience recurring severe pain (Affleck, Tennen, Urrows & Higgins, 1991; Zautra & Smith, 2001; Zautra et al., 2007) . Furthermore, experiencing severe symptoms of depression makes it difficult to adapt and live with the disease, which manifests itself by frequent hospitalizations and medical appointments (Fifield et al., 2004) .
Another population at risk of developing depression are adolescents and young adults. It is estimated that this problem affects about 15% of people in this age group (Thapar, Collishaw, Pine & Thapar, 2012; Kessler, Avenevoli & Merikangas, 2001) , with girls twice as likely as boys (Moses, Warchol-Biederman & Samborski, 2012; Hankin, Wetter & Cheely, 2008) . The first depressive episodes occur most often between 12 and 18 years of age, and the peak incidence is between 15 and 18 years old (Thapar et al., 2012; Maughan, Collishaw & Stringaris, 2013) . The occurrence of depressive episodes in this stage of life is a serious threat to health because they usually recur in adulthood (Aronen & Soininen, 2000) .
Prevalence of depression and risks associated with it enforce the development of good tools for screening, which allows fast and cheap recognition of individuals at risk of this disorder. There are many tools to measure the level of depression. Shaver and Brennan (1991) present 9 tools used to assess the severity of depression in a compendium presenting an overview of methods used in psychology of personality and cognitive psychology. One of them -the Depression Scale CES-D (Radloff, 1977) -is worth discussing in more detail. It is a popular questionnaire, used to estimate the level of depression in clinical trials and epidemiological studies (Radloff, 1977) . Unlike other tools for measuring depression (e.g. the Beck Depression Questionnaire), it is free of charge. This contributes to its widespread use (Hicks & McCord, 2012) and the collection of a lot of data from different populations (in terms of age, race and problem area), which proves its usefulness (Thomas & Brantley, 2004) .
The Depression Scale CES-D was designed in order to assess the cognitive (negative assessment of various spheres of life), affective (sadness, despondence, feeling of guilt, worthlessness, hopelessness) and somatic (loss of appetite, sleep disorders, psychomotor slowdown) symptoms of depression. Based on the study results, four subscales were differentiated, used to measure the following: (1) depressive affect, (2) lack of positive affect, (3) somatic symptoms and inhibition of activity, and (4) attitude to other people (Radloff, 1977) . Meta-analyses of studies using the Depression Scale CES-D confirmed the 4-factor structure of the questionnaire suggested by Radloff (Shafer, 2006) . Nevertheless, cultural differences were reported in terms of the contribution of individual factors to the overall result (Kim, DeCoster, Huang & Chiriboga, 2011) . It should be noted that this method is not suitable for the recognition of clinical depression. It was created in order to determine the number and intensity of depressive symptoms when this condition has already been recognized (Seligman et al., 2003; Al-Modallal, 2010) .
The aim of this study was to determine the psychometric properties of the Polish adaptation of the CES-D scale (Kaniasty, 2003) . To achieve this, concordance of the factor structure of the scale with the theoretical assumptions was investigated (Paterson, O'Rourke, Elmer Shapiro & Thornton, 2011) , relations with other constructs were determined and the reliability of the scale and subscales was assessed.
ParticiPants and Procedure participants
The study involved 1986 participants. The sample included both healthy individuals (n = 1160; 58.4%) and those suffering from chronic illnesses (n = 826; 41.6%).
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The group of ill individuals included patients with diagnosed diabetes type I (n = 229; 11.5%), ischaemic heart disease (n = 208, 10.5%), rheumatoid arthritis (n = 210, 10.6%) and breast cancer (n = 179, 9%). The age of the respondents ranged from 18 to 86 years (M = 35.50, SD = 16.57). The healthy respondents were younger than the chronically ill ones (Mc = 47.52; SD C = 16.19; M Z = 26.97, SDz = 10.41, t = 31.910, df = 1288.055, p < 0.001). This difference is due to the fact that the majority of chronic diseases are diagnosed in patients over forty years of age, and their number increases with age. The sample consisted of 1375 women (69.2%). Subgroups of ill and healthy individuals differed from each other in terms of gender (χ 2 (1) = 9.678, p = 0.002). More male respondents (46.9%) suffered from chronic diseases compared to women (39.4%).
procedure
Studies on the population of chronically ill patients were conducted in the event of a health crisis and hospitalisation related to it. The patients included individuals who suffered from ischaemic heart disease and stayed at the Cardiac Rehabilitation Ward of the Provincial Hospital in Poznań after a heart attack; those with diabetes type I and with rheumatoid arthritis. Patients with rheumatoid arthritis were undergoing subsequent relapse and were hospitalised at the Rheumatology and Osteoporosis Ward of J. Struś Hospital in Poznań, at the Orthopaedics-Rehabilitation Ward of W. Dega Hospital in Poznań and the Rheumatology and Rehabilitation Ward with Daily Rehabilitation of the Autonomous Public Provincial Hospital in Szczecin. Diabetic patients were hospitalised at the Diabetology and Internal Diseases Ward of F. Raszeja Hospital in Poznań in connection with unregulated blood sugar or hyperglycaemia, or immediately after the diagnosis of diabetes 1 The study was longitudinal; patients filled in the research tools twice at an interval of three months -at the beginning of hospitalization and three months after its completion.
Healthy individuals participated in a study investigating well-being in the general population 2 (Kaczmarek & Aleszczyk, 2013; and in a study on the dietary habits of people in different stages of life.
tools
The Depression Scale CES-D (Radloff, 1977; Kaniasty, 2003) . This scale consists of 20 statements that measure the frequency of depressive symptoms experienced in the past week. The statements relate to depressed mood, feelings of guilt and hopelessness, psychomotor slowdown, sleep disorders (e.g. 'I didn't want to eat, I didn't have appetite'). Answers are provided on a four-point scale, the extremes of which are described as follows: 0 -rarely, or not at all (less than one day); 3 -most of the time or all the time (5-7 days). The overall result is the sum of all responses, which ranges from 0 to 60 points. A higher score indicates a higher level of depression, and it is recognized that the level of 16 points distinguishes people who do not manifest symptoms of depression from those who demonstrate them (Craig & Van Natta, 1978; Andresen, Malmgren, Carter & Patrick, 1994) . Results below 16 points indicate the absence of symptoms of depression, in the range of 16-26 points suggest moderate depression, and more than 27 points indicate deep depression (Zich, Attkisson & Greenfield, 1990) . In this study a translation of the scale into Polish was used, as prepared by Kaniasty (2003) .
Factor analysis allows differentiation of four independent dimensions forming the CES-D scale. These are as follows: depressive affect (7 test items), absence of well-being (4 items), somatic symptoms (7 items) and interpersonal affect (2 items) (Paterson et al., 2011) .
In order to validate the tools used in the study, a number of well-being measures were included, related to the following: negative habitual thinking, sense of satisfaction with life, sense of coherence, social support, psychological resilience, self-efficacy and acceptance of the disease. Psychometric information regarding these tools is presented in Table 1 . results descriptive statistics and the reliability of the tool Table 2 shows the descriptive statistics for the CES-D questionnaire and its subscales for healthy individuals, patients and the whole investigated sample.
Construct validity. To determine the factor validity of the tools, confirmatory factor analysis was performed using the statistical package LISREL 8.8 (Jöreskog & Sörbom, 2006) . In order to test the assumed structural and measurement model, confirmatory factor analysis was performed separately for the group of healthy individuals (n = 1160) and patients (n = 826). Satorra-Bentler adjustment was applied to the χ 2 test (Satorra & Bentler, 1988) . In order to interpret the goodness of fit of the data to the model, the following indices were used: goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI), comparative fit index (CFI) and the root mean square error of approximation (RMSEA). The goodness of fit of the model is indicated by the following criteria: GFI > 0.95, AGFI > 0.90 and RMSEA < 0.05 (Hu & Bentler, 1998; Marsh, Hau & Wen, 2004) . The value of the CFI factor indicating a good fit should be higher than 0.97, but it is assumed that values between for somatic symptoms and 0.63 to 0.91 for attitude to others. In the structural model the factor loadings ranged from 0.78 to 0.99 (Figure 2 ). These analyses were followed by a test for whether the measurement model and factor loadings were fixed for both groups (Du Toit & Du Toit, 2001; Jöre-skog & Sörbom, 1999) .
In order to verify whether the measurement model is fixed for both sample groups, two hypotheses were tested: H 0 concerning the fixed effect model for both groups and H 1 assuming that the model differs between the groups. The χ 2 test was used to test the hypotheses: Temporal stability. In order to assess the temporal stability of the tool, two measurements were taken three months apart in the group of healthy (n = 318) and ill (n = 596) individuals. The correlation between the measurements for the whole questionnaire was high, r = 0.73, p < 0.001, n = 914, for a subgroup of The confirmatory factor analysis conducted in the group of healthy individuals confirmed the four-factor hierarchical structure of the questionnaire (depressive mood, well-being, somatic symptoms and attitude to other people) with the higher order factor -depression. Model parameters confirm its goodness of fit: S-B χ 2 = 1075.03; df = 166; p < 0.01; GFI = 0.99; AGFI = 0.98; CFI = 0.98; RMSEA = 0.069; RMSEA 95% CI [0.065; 0.073]. Factor loadings in the measurement model ranged from 0.70 to 0.89 for the depressive mood, 0.44 to 0.89 for well-being, 0.5 to 0.81 for somatic symptoms and 0.65 to 0.93 for attitude to others. In the structural model the factor loadings ranged from 0.72 to 0.99 (Fig. 1) .
Conclusions in the group of patients were similar; the four-factor structure of the questionnaire was also confirmed (depressive mood, well-being, somatic symptoms and attitude to other people) with the higher-order factor -depression. The model parameters were similar to the results obtained in the group of healthy individuals. Internal consistency. The Cronbach α coefficient was calculated in order to estimate the internal consistency of the method. For the results obtained for the whole scale by the ill, the healthy and by the whole sample, α = 0.92. The most reliable was the depressive affect subscale. Reliability coefficients calculated for the entire sample were at the level of α = 0.88, and in the subgroups of healthy and ill individuals the coefficient equalled the same -α = 0.89. The least reliable was the attitude to other people subscale. The strength of the relation between its positions were as follows: for the entire scale r = 0.41; for ill individuals r = 0.39; and for healthy individuals r = 0.44. Of note, because this subscale consists of two items, the r-Pearson correlation coefficient was calculated between them as an indicator of internal consistency.
Correlations between CES-D subscales are presented in Table 3 . The analysis was conducted separately for the healthy and for the ill subjects. The calculated correlation coefficients were high, with the exception of the relation between the positive affect subscale and the attitude to other people subscale, the strength of which was average. The results of subsequent subscales correlate with the overall scale result in the interval from 0.59 to 0.94 in the subgroup of healthy individuals and from 0.60 to 0.94 in the subgroup of ill individuals. The direction of the relationship in the group of ill and healthy individuals was identical, and its strength similar. In the case of no correlation there was a difference larger than 0.1 in the strength of the relationship. The subscale somatic symptoms in the group of ill individuals correlated strongest with the overall scale result (r = 0.91; p < 0.01).
Criterion validity. Unhealthy individuals achieved a much higher overall scale result (t (1688,945) = 2.758; p = 0.006; d = 0.13) and the result in the somatic symptoms subscale (t (3,949) = 3.949; p < 0.001; d = 0.18).
Gender differences were also revealed for the intensity of depression symptoms. The lack of positive affect and attitude to other people subscales did not differentiate between women and men. A positive correlation between age and depression severity was also observed (r = 0.07; p = 0.002). In order to assess the criterion validity of the tool, correlation analysis was conducted between the CES-D subscales and the measures of emotional functioning (the level of anxiety, satisfaction with life), resources (sense of coherence, sense of self-efficacy, social support, psychological resilience) and the degree of disease acceptance in the case of those respondents who suffered from chronic diseases ( Table 4) . The obtained correlation pattern was in line with the predictions, i.e. a high result in the depression scale and each of its subscales correlated positively with anxiety. The weakest relation was observed between the lack of positive affect subscale and the level of anxiety (r = 0.45; p < 0.01). On the other hand, anxiety correlated strongest with the overall scale result (r = 0.68; p < 0.01). The overall result of the scale and its subscales was inversely proportional to other measured variables. The value of correlation coefficients was moderate. The strongest relation was observed between the overall result and the sense of coherence (r = -0.43; p < 0.01), and the weakest -between the attitude to other people subscale and the sense of satisfaction with life (r = -0.15; p < 0.01).
conclusions
The aim of the study was to evaluate the psychometric properties of the Polish version of the Centre for
Epidemiological Studies Depression Scale (CES-D).
The obtained results suggest that the scale structure is internally compliant with theoretical assumptions, it is internally consistent, and it has high criterion validity. The longitudinal study in the subgroups of ill and healthy individuals confirms the temporal stability of this psychometric tool. The CES-D scale seems to be a reliable tool to measure depression. Of note, all conclusions concerning the psychometric properties of the tool are preliminary because of the study sample characteristics. The sample was not representative in terms of its composition, age span and types of illnesses the patients suffered from. The socio-demographic differences were especially large between the groups of healthy and ill individuals.
The results of confirmatory factor analysis supported the existence of the four factors proposed by Radloff (1977) . These were identified in the samples both of the ill and healthy individuals. This result is consistent with the observations made earlier in other populations and cultures (see Paterson et al., 2011; Hertzog et al., 1990; McCauley et al., 2006) . The parameters of the theoretical model fit to the empirical data in both subgroups were similar. This observation suggests that the CES-D questionnaire can be used for screening and identifying individuals at risk of depression, regardless of whether or not they belong to the risk group. This thesis is supported by the fact that the results of analyses concerning reliability, stability and validity were similar in both samples. Some authors find CES-D useful in estimating the intensity of depressive symptoms in people affected by this disease (see Seligman et al., 2003; Al-Modallal, volume , 3 2010). However, the questionnaire also allows significant differentiation in the intensity of depressive symptoms in nonclinical populations (e.g. Seligman, Steen, Park & Peterson, 2005) . The conducted analysis of the relationship between the CES-D scale and the measures of emotional functioning (anxiety, satisfaction with life), resources and social support yielded results in line with our expectations. The value of the correlation coefficients was moderate, which means that the variance value divided by these variables suggests their linkage while maintaining separateness.
This study is a preliminary evaluation of the psychometric properties of the Polish version of the CES-D scale and has some limitations. The most serious of these concerns the composition of the healthy and ill samples. The samples were not representative and do not allow the construction of norms for the whole population. Further studies should include patients with other chronic diseases, and other groups at risk of developing depression (such as adolescents). The population of healthy individuals should include the elderly, because relatively young people participated in this research project. The average age of healthy subjects was below 27 years. Further research on the properties of the CES-D scale is necessary to conduct complete evaluation of the psychometric properties of the Polish version of the questionnaire. 
